Therecentl y published observational study by Zivin et al. (1) examined the risk of cardiac arrhythmias and mortality among patients taking high-dosage (.40 mg/day), medium-dosage (21-40 mg/day), and low-dosage (#20 mg/day) citalopram. The authors concluded that high-dosage citalopram was not associated with increased rates of cardiac arrhythmias or overall mortality compared with lowdosage citalopram. Indeed, higher dosages were associated with fewer adverse outcomes; the unadjusted mortality rate for patients taking high dosages was about half that observed with low dosages. On the basis of their findings, they questioned the FDA's warning to avoid dosages exceeding 40 mg/day. The approach the authors took, however, was unlikely to detect differences in potentially life-threatening arrhythmias, and for reasons explained below, we believe the 60 mg/day citalopram dosage should be avoided.
following torsade de pointes will only rarely be identified as having torsade. Detected torsade cases are survivable cases lasting long enough without decompensation to allow for an ECG. For such a rare event, case reports, despite being subject to many potential biases, are the principal practical means of signal identification, as was the case for terfenadine and cisapride. An examination of 88 spontaneous torsade cases reported in Sweden found citalopram to be the third most commonly implicated drug-related precipitating factor, listed as the single suspected agent in five cases and as being involved in a total of nine cases (9).
When torsade de pointes cannot be specifically identified as an outcome (the usual case), less specific outcomes-such as any ventricular arrhythmia or cardiac or overall mortality, as used by Zivin et al.-will include a large number of outcomes unrelated to QT prolongation. This would dilute a signal of QT prolongation-induced torsade or sudden cardiac death, biasing toward a null result. If the excess mortality attributable to torsade among users of high-dosage citalopram is 1 in 12,000 patients, it would have accounted for only 10 of the 2,519 (832 cardiac) deaths recorded in the high-dosage citalopram group in the Zivin et al. study, too small a difference to be detectable.
Since citalopram was approved in 1998, its labeling has recommended a dosage of 20 mg/day in most elderly patients because of increased serum levels and a longer half-life of citalopram in this patient group compared with younger patients (5). Such dose-related concern may have led to selective prescribing of lower dosages to older and sicker patients (channeling bias). Indeed, Zivin et al. found that "both older patients and patients with higher comorbidity levels received lower dosages of both citalopram and sertraline." Although the authors attempted to control for differences in comorbidity, they used only a few very general indicators of comorbidity that are unlikely to be sufficient to adequately account for large differences in prognosis (suggested by unadjusted differences in mortality rates) among patients treated with high-dosage citalopram compared with low-dosage citalopram. Although prescribing practice may have mitigated some risk for ventricular arrhythmias, selective prescribing also means that study subgroups were unlikely to be comparable. This is supported by the finding that high-dosage sertraline was also associated with fewer adverse outcomes than low-dosage sertraline.
Clinical trial data, case reports, and studies in animals provide clear evidence for dose-dependent QT prolongation with citalopram. The nearly 20-ms mean effect (18.5 ms) on QT observed at the 60 mg/day dosage represents a significant concern, especially since this dosage was not more effective than 40 mg/day in clinical trials. The observational study by Zivin et al. does not mitigate the concern that led to the FDA's recommendation to avoid the 60 mg/day dosage (10). 
